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Abstract 
This paper provides a detailed analysis of public response to the rare earth industry in Malaysia. House-to-house interview was 
conducted in 2013 (N=1097). Males were more acceptable of the RE industry compared to female (p<0.05) and the government 
workers were less acceptable of the risk (p<.0.05). Only 7.02% of the respondents reported that they will not accept the RE 
industry. The principle component analysis on 11 risk perception attributes identified three factors: Risk, Benefit, No government 
confidence and newness.  Multiple regression analysis indicated that public acceptance of the RE industry could significantly be 
predicted by the ‘Risk’ and ‘Benefit’ factors.  
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1. Introduction 
The development of Lynas Advance Material Plant (LAMP) project in Gebeng, Kuantan, which started in 
2008 was plagued with public protest and political interferences from the beginning. Prior to its construction, the 
majority of Malaysians have not heard of the word ‘rare earth’.  Recent public protest and ongoing public concern 
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about RE highlighted the importance of understanding and knowing public concerns and their response to risk 
associated with increasing technological hazards.  Extensive works have been carried out to explore public 
interpretation of risk where its judgement is heavily influenced by demographic variables, such as, age, gender, 
educational background, race, and socioeconomic factors [1]. Other determinants are continuously being researched, 
such as, employment in the associated industries [2]; personal experiences [3]; knowledge and familiarity with the 
subject matter [4]; proximity to the subject matter [5]; disaster events [6]; and not-in-my-back yard attitude [7]. 
Gupta et al. reviewed published papers that focussed on new technology and societal controversy within the time 
period 1977 -2008 (confined to social science and psychology). Ten prominent technologies, namely, genetic 
modification, nuclear power, information and communication technology (ICT), mobile phones, chemicals 
(pesticides and insecticides), genomics, cloning, hydrogen technology, radio frequency identification technology 
(RFID), and nanotechnology were identified. Among the 31 determinants identified as influencing factors for public 
acceptance of technology, six were frequently investigated, that is, perceived risk, trust, perceived benefits, 
knowledge, individual differences, and attitude [8,9]. To date, published studies on the societal risk acceptance on 
rare earth (RE) in Malaysia is limited. The focus of this study is to identify the public attitudes, perception, and 
factors that will influence public acceptance of the RE industry.   
 
 
2. Methods 
 
The risk acceptance model will be based on the psychometric paradigm which relies on the public’s view of 
the potential hazard. The hazards can be characterized using several attributes (such as benefit, controllability, and 
trust) that will measure perceived risk and hypothetically influence risk acceptance. The psychometric paradigm 
uses psychophysical scaling and multivariate analysis techniques to produce a quantitative measure of acceptance9. 
A questionnaire was developed to measure opinions concerning risk acceptance of 19 industrial activities in 
Malaysia. All items were evaluated on a 5-point Likert scale (Table 1).Multivariate analysis was performed using 
XlStat 2014.2.07.  
 
Table 1 Items of risk perception variables associated with the RE industry/activities 
 Items Low (1) High (5) 
Risk perception    
Threat In your opinion, this activity/industry threatened human and 
environment? 
None Very high  
Risk attributes    
1. Knowledge What is your level of knowledge on the risk of RE industry/activity? None Very high 
2. Dread Is the  risk  'low risk' or 'high risk' None Very high 
3. Catastrophic Does exposure to RE risk will result in death? No death >75% pop. died 
4.  Society risk What is the risk of exposure to the public? No risk Very high risk 
5. Newness Is the risk ‘new and unfamiliar’ or ‘old and familiar’? Very new  Very old 
6. Immediacy Do the effects occur immediately or in the future? Immediately Far in the future 
7.Individual benefit What benefits do you get from the RE industry? None Very high 
8. Personal risk What is the risk of exposure to you No risk Very high risk 
9. Controllability Can the risk be avoidable by the exposed population? Not at all Completely avoidable 
10.Society effect What is the percentage of people subjected to the risk throughout 
Malaysia? 
None Very high 
11.Trust To what extent do you trust the government about the activity or the 
technology? 
none Very high 
Dependent variable: 
Acceptance 
How acceptable is the RE industry/activities? Not at all Highly acceptable 
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3. Results and discussion 
 
3.1 Demographics 
 
A total of 1097 participated in this survey. Majority of the respondents (85.82%) were the Malay ethnic group, 
62.45% of respondents were female, one half of them were within the 18-28 years age group, 51.15% had education 
level beyond the secondary school, and 64.37% had monthly income of RM1500-3,000. The perceived threats to 
human and the environment on 19 industries were analyzed to see the how the respondents perceived RE threats in 
relation to other industries. Based on the agglomerative hierarchical clustering (AHC) (Fig. 1), the RE industry was 
perceived as medium threat while petroleum, chemical and nuclear was perceived as high treat.   For this paper, only 
risk acceptance of the RE industry will be discussed in detail because of the controversial nature of the LAMP 
project.  Breakdown of mean score of risk attributes is shown in Table 2 and risk acceptance (Fig. 2). Results 
indicate that only 7.02% of the respondents reported that they will not accept the RE industry. The rest accepted it to 
varying degree. 
 
 
 
Fig.1. Dendogram showing clusters of 19 industries/activities perceived as threatening to human and environment 
 
Males were more acceptable of the RE industry compared female (mean =3.63 vs. 3.41, p<0.05) and the 
government workers were less acceptable of the risk compared to other groups (non-government, housewives, 
students) (p<.0.05). Other demographic characteristics (age, race, education background, and income) showed no 
significant difference among groups. 
 
3.2 Factor analysis of the risks perception variable of RE industrial activity 
 
For risk model development, this study employed the combination of the principal component analysis (PCA) 
to identify latent construct from within the 21-item instrument followed by multiple regression analysis (MLR) to 
identify the contribution of each factor.   PCA was performed to reduce the number of determining variables as well 
as eliminating inter-correlation among those factors. The extraction factor was based on Eigen values greater than 1 
[10] and loading values equals to or greater than 0.6 [10]. Table 3 shows that the 11 risk perception variables were 
extracted into three latent factors with 49.26 % of the total variability. Factor I labelled as ‘risk’ consisted of risk, 
catastrophic, society risk, and personal risk. These had been denoted as human and environmental risk perception 
toward RE industrial activity. Factor II labelled as ‘benefit’ consisted of individual benefit and immediacy of the 
effect incurred (cost). Factor III labelled as ‘trust and newness and unfamiliar industry, denoting trust (or lack of) 
towards the government and new and unfamiliar industry. The Kaiser-Meyer-Olkin (KMO), rating of sampling 
adequacy was 0.822 which indicate this as a good fit for factor analysis [10].  
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Table 2 Mean score for each risk attributes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Percentage of acceptance of RE industry 
 
 
 
3.3 Risk acceptance model 
 
Risk acceptance is influenced by two components, which is, the demographic variables and the risk perception 
attributes. In this study, both components were examined to determine which factors will influence risk acceptance. 
In the MLR analysis, the principle component scores are as used as independent variables and the item ‘The extent 
of your acceptance of the rare earth industry’ as a dependent variable.  Table 4 shows the regression analysis of risk 
acceptance predicted by three latent factors and six demographic variables as predictors to risk acceptance (R2= 
0.16). Of the nine factors, only two were shown to be significant predictors of acceptance. Risk had significant 
impact on RE acceptance (Beta= -0.09, p=<0.000) whereas benefit had positive impact (Beta=0.32, p=<0.000). 
Findings in this study are in accordance with the on-going study on the local acceptance of the Lynas Advance 
Material Plant (LAMP) project in Gebeng, Kuantan [11]. In that study, the local community were worried about the 
presence of the RE facility. The top of the worried list are: the fear of having the facility located nearby (91%); lack 
of government action in protecting the environment (79.95%); local environmental problems (79.02%); potential 
leakage (69.65%); and disclosure of information (65.48%). There is no clear cut evidence of public acceptance of 
LAMP: 41.36% (for), 41.62% (against) and 17.03% (not sure/no view). Six factors were identified as significant 
predictors of risk acceptance:  gender, education status, distance of place of residence, Factor 1 (Knowledge of the 
RE industry, concerns of negative effects and trust in the operators), Factor 2 (Perceived benefits), and Factor 3 (No 
confidence in government). 
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Risk attributes Mean Std. deviation 
Knowledge 2.66 0.95 
Risk 3.13 0.97 
Catastrophic 2.83 1.04 
Society  risk 3.02 0.98 
Newness 2.97 1.16 
Immediacy 2.93 1.01 
Benefit 3.24 1.03 
Personal risk 3.04 1.01 
Controllability 3.15 0.91 
Society effect 3.07 0.90 
Trust  3.29 0.89 
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Table 3 Factor loadings after varimax rotation 
 
  Factor I Risk 
Factor II 
Benefit 
Factor III  
Trust + New 
Knowledge 0.38 0.11 0.39 
Risk 0.74 -0.06 0.08 
Catastrophic 0.80 -0.05 0.08 
Society  risk 0.83 -0.07 0.02 
Newness 0.13 0.32 0.65 
Immediacy -0.01 0.64 0.09 
Benefit 0.08 0.63 0.22 
Personal risk 0.77 0.01 0.00 
Controllability -0.10 0.45 -0.15 
Society effect 0.46 0.12 0.28 
Trust  0.07 0.45 -0.70 
Eigen value 2.99 1.37 1.07 
Variability % 27.19 12.41 9.73 
Cumulative 27.19 39.60 49.33 
Kaiser–Meyer–Olkin: 0.822, Factor loadings greater than 0.6 in bold 
 
 
 
Table 4 Multiple regression analysis with acceptance as dependent variable 
 
Latent perception factors and 
demographic variables  
    B   SE p-value 
Gender -0.08 0.06 Not significant 
Age -0.01 0.02 Not significant 
Race -0.01 0.05 Not significant 
Education    0.00 0.02 Not significant 
Occupation   0.02 0.02 Not significant 
Income -0.02 0.01 Not significant 
F I: Risk  -0.09 0.02 <0.000 
F II: Benefit   0.32 0.03 <0.000 
F III: Trust   0.02 0.03 Not significant 
Adj R2   0.16   
F-value  21.53   
 
 
Comparison with similar studies carried out in other parts of the world is limited since there is no published 
study on the public acceptance of the rare earth industry. However, we can still made comparison with reported 
studies on other socio-technical risky development, such as, nuclear facilities and its related activities which is 
clearly a controversial issue that triggered extreme opinions.  Huang et al.  [12,13] reported the strongest predictive 
factors of the public acceptance of a technical risk in China were knowledge (personal knowledge of respondents 
about the industry), perceived benefits (immediacy and benefit), perceived effects (social effect and dread), and trust 
(controllability and trust in government. In addition to demographic and risk perception variables, other researchers 
have included other variables in their risk acceptance model.  These variables include attitude to nuclear power, 
policy attitude, perceived risk and benefits, trust, and interfering with nature [14]; cost-benefit and political process 
variables [15]; political beliefs, governmental performance, policy process, and environmental concerns [16], 
trustworthiness, and public engagement [17]. In the United States, studies have shown erosion of public trust of 
government in managing potentially hazardous facilities. The lower confidence in government will increase 
perceived risk, hence, less support for those facilities [14].  
 
 
5. Conclusion  
 
The purpose of this study is to characterize the public risk perception of the RE industry. Respondent were 
recruited from all over Malaysia. Multiple regression analysis indicated public acceptance of the RE industry could 
significantly be predicted by ‘Risk’ factor (risk, catastrophic nature, societal risk, and personal risk) and ‘Benefit” 
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factor (individual benefit and immediacy of the effect). All demographic variables (gender, age, race, income, 
education, and employment) were not significant. Only 7.02% (n=1097) of the respondents reported that they will 
not accept the RE industry. Results from this study indicated that more variables should be explored, such as, 
attitude, political process, media influence, cost-benefit to improve the risk perception model. 
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